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Executive Summary 
The following feasibility study examines potential scenarios for a small to mid-level composting 
operation in Winona County.  The report stems from interest within the county both to divert 
organic material from the waste stream and to address soil amendment needs of Stone Point 
Gardens.  These concerns also coincide with proposed changes to state compost facility 
regulations, potentially resulting in the creation of two new compost levels.  The study begins 
with an investigation into the fundamentals of composting principles and the basic methods and 
operations of a composting facility.  Further research examines three composting facility levels 
reflective of organics types and volumes: Small Compost Site (pending approval), Yard Waste 
Compost Facility (existing category) and Source Separated Organics Compost Facility (pending 
approval).  Details of the proposed composting site at Stone Point Gardens in Winona County are 
outlined to provide a context in which to evaluate the three composting levels.  The project then 
examines potential sources of organic waste in Winona County and possible partnership 
opportunities.  The report concludes with recommendations and next steps to further explore a 
composting operation in Winona County.  
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Introduction 
Many composting facilities are started with a core goal of diverting organic materials from the 
waste stream, but motivations exist beyond this goal.  Waste disposal is costly and composting 
for large facilities can be a profitable business, either from sales of end product or by deferring 
disposal costs.  Yet compost facilities often have significant start-up and operational costs, 
making financial gain a secondary motivator.  In some cases composting facilities begin with the 
finished product in mind when an end user in need of quality compost already exists.  Often 
composting projects encompass environmental, financial, social layers by reducing landfill waste, 
deferring costs or earning a profit, and by providing a service to consumers, product to end users, 
and educational opportunity to communities.  In the case of Winona County, the interest in 
exploring a compost facility stems from many directions. 
One direction comes directly from Winona businesses and community members who have noted 
that their solid waste disposal regularly contains a high percentage of organic materials.  Rough 
figures for Winona County estimate that about one quarter of the solid waste stream consists of 
organic material (Winona County, 2012).  This percentage is consistent with other figures from 
around the state (Solid Waste Management Coordinating Board, 2012).  These Winona residents 
have expressed a preference to have these materials composted rather than simply disposed.  
Second, the Stone Point Gardeners, a group of farmers who grow food on land owned by the 
county (known as Winona County Stone Point Park and Gardens), have a need for soil 
amendment onsite.  Winona County could consider a composting operation as an effective use of 
existing land, as well as a means to provide compost to Stone Point Gardeners, deferring existing 
fertilizer costs (C. Dux, personal communication, February 17, 2012).  Combined with the 
additional benefit of waste diversion, the project presents an educational opportunity to promote 
environmental stewardship and sustainability within the county.   
Motivation to pursue some level of composting facility also fits within the county’s existing solid 
waste plan.  According to the ten year plan, future goals and targets include identifying viable 
food waste composting operations as one technique of solid waste management (Winona County, 
2012).  Winona County has explored expansive solid waste processing projects such as Waste to 
Energy and MSW Composting in the past.  Due to substantial funds and staff time previously 
lost in the research phase of these proposals, there is reluctance to pursuing large-scale 
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composting facilities in the county.  The scope of a small to mid-range composting project, 
therefore, represents both an achievable scale and one within the reach and bounds of the 
county’s budget and ability. Additionally, favorable public awareness about composting already 
exists.  Brief interviews with business owners and community members within the city of 
Winona pointed toward an already well-formed consciousness about the importance of organics 
composting and a strong showing of support for a Winona County composting facility (see 
Potential Partners).  
Winona County’s interest in composting is in keeping with larger statewide and national trends 
toward diverting compostable, organic materials from the waste stream.  A few larger source 
separated organics composting facilities within Minnesota are already operational, and a few 
demonstration pilot projects in source separated organics collection are currently taking place 
(Carver County Environmental Services, 2009).  Winona County’s interest also coincides with 
an extensive rulemaking process undertaken by the Minnesota Pollution Control Agency 
(MPCA) to address changes to the current composting hierarchy.  Currently only very small 
backyard composting operations, Yard Waste Compost Facilities, and larger Solid Waste 
Compost Facilities are approved by the MPCA.  Interest in new, small- to mid-range source 
separated organics facilities is high and the proposed MPCA rule changes respond to this 
demand with the creation of a new category: Source Separated Organics Compost Facility 
(MPCA, 2012).  
While the MPCA proposed rule changes are still in process, this report operates on the premise 
that the rule changes will occur.  In the event that proposed changes are not implemented, the 
information and research gathered contains background on composting and best management 
practices that will likely still apply across many types of composting sites regardless of the exact 
MPCA regulation language.  The resources and guidelines provided in this report are meant to 
specifically address the proposed levels, but also serve to provide significant research and 
resources to guide the county flexibly through unforeseen alterations to the MPCA rule changes. 
The following feasibility study examines potential scenarios for a small to mid-level composting 
operation in Winona County.  The report begins with an investigation into the fundamentals of 
composting principles and the basic methods and operations of a composting facility.  These 
principles are explored further through research into the three composting facility levels 
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reflective of organics types and volumes: Small Compost Site (pending approval), Yard Waste 
Compost Facility (existing category) and Source Separated Organics Compost Facility (pending 
approval).  Details of the proposed composting site at Stone Point Gardens in Winona County are 
outlined to provide a context in which to evaluate the three composting levels.  The project then 
examines potential sources of organic waste in Winona County through information-gathering 
conversations with potential partners.  The report concludes with recommendations and next 
steps to further explore a composting operation in Winona County.  
 
Composting Principles 
Defining Compost 
Composting involves the aerobic decomposition of organic materials by microorganisms under 
controlled conditions.  The composting process begins with the mixing of carbon and nitrogen 
feedstocks, or raw materials.  Initial mixing supplies the pile with an adequate amount of oxygen, 
essential for microorganisms to begin feeding on the organic matter. As these thermophilic 
microorganisms work to decompose the organic material, the process generates heat, carbon 
dioxide and water vapor, transforming the pile into a humus-like, nutrient-rich organic matter 
called compost.  In the process many additional changes to the raw materials occur, including a 
decrease of the carbon to nitrogen ratio, an increase in humus, pH neutralization, and an increase 
in exchange capacity.  These changes produce the beneficial properties that make compost an 
excellent soil conditioner (Rynk, 1992; Environmental Protection Agency, 1994; Moon, 1997). 
Conditions 
The composting process takes place over a wide range of conditions and involves many 
complexities.  Under preferred conditions, microorganisms are allowed to cultivate and grow and 
composting will occur rapidly.  Any successful composting operation will keep a close eye on 
factors including oxygen and aeration, nutrients (Carbon:Nitrogen ratio), moisture (sufficient to 
allow for biological activity without hindering aeration), porosity, structure, texture, particle size, 
pH, temperature and time.  While composting will still occur under less than ideal conditions, 
alteration of these various factors will have pronounced effects on the composting process.  Thus, 
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maintaining proper conditions will not only craft an efficient composting environment and higher 
quality product, it will also prevent common composting pitfalls such as odor problems and slow 
composting times (Rynk, 1992; EPA, 1994).   
Time and Temperature 
Time and temperature are both important indicators for the health and maturity of the 
composting process.  As a general pattern, temperature begins to rise rapidly in the first few days 
once feedstocks are mixed, reaches a plateau around 140 degrees Fahrenheit for a period of 
several weeks and then begins to gradually decrease as the process completes over the course of 
several months (Rynk, 1992).  As thermophilic microorganisms consume oxygen and break 
down organic matter, considerable heat is given off, causing not only a rise in temperature of the 
pile, but also an increase in microbial activity.  When oxygen becomes scarce, microbial activity 
decreases and temperature also declines.  When this occurs, turning of the pile or aeration by 
mechanical means introduces new oxygen into the pile and reinvigorates the composting process.  
Sudden increases or decreases in temperature at unexpected times may suggest that problems 
have arisen within the pile. 
Curing Stage 
Finally, a curing stage is critical to achieving compost maturity.  After the active composting 
stage, the pile is left to sit at lower temperatures where mesophilic microorganisms continue 
decomposition.  During this curing stage, the pile requires little management or monitoring.  As 
the compost stabilizes and soil-dwelling organisms begin to colonize the pile, active compost 
gradually transforms into a finished product useable for horticultural applications (Rynk, 1992; 
Baldwin & Greenfield, 2005). 
Considerations  
A basic understanding of composting principles illustrates the dynamic transformation of raw 
materials into compost and also the myriad factors that can affect the process.  These variables 
should be taken into account when planning for the goals and motivating factors of a composting 
operation.  The degree of management, length of composting time, and raw material input are 
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each affected by the conditions present within the composting pile.  Conversely, the conditions 
of the composting pile may also be governed by those same decisions and choices. 
 
Methods and Operations of a Composting Facility 
Composting Methods 
There are four widely accepted methods of composting.  While the methods themselves are 
broadly understood, the terminology varies greatly within the literature on composting.  The four 
terms below are those used by the MPCA (2012): 
•      Passive Pile 
•      Static Passive Windrow 
•      Static Aerated Windrow 
•      In-Vessel 
 
Passive Pile   
A passive pile involves mixing initial organic raw materials and forming materials into a pile that 
is left to decompose.  There is little to no management or monitoring, which may result in 
anaerobic conditions.  
Static Passive Windrow 
Windrow composting involves mixing initial organic raw materials and forming materials into a 
long, narrow pile (windrow).  A static passive windrow refers to a pile that is managed for proper 
oxygen and temperature levels through regular turning. 
Static Aerated Windrow  
A static aerated windrow also involves mixing initial organic raw materials and forming 
materials into a windrow.  In this case proper oxygen levels are maintained through regular 
mechanical aeration, often through aeration pipes within the pile and a system of blowers or fans.  
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In-Vessel 
In-vessel composting refers to a highly monitored industrial process that employs frequent 
mechanical mixing under controlled conditions within a confined, enclosed system. 
 
MPCA regulations require compost to be produced by a process to further reduce pathogens 
(PFRP), a process which involves periodic turning of the windrow or mechanical aeration with 
the windrow reaching a temperature of 55 degrees Celsius for a period of three weeks.  Due to 
this requirement a passive pile operation is deemed unacceptable.   MPCA defines the three 
acceptable methods of a PFRP as static passive windrow, static aerated windrow and in-vessel 
composting (2012).  The extremely high costs of initial investment, demanding regulatory 
requirements and intensive management make an in-vessel composting system beyond the scope 
of this feasibility study for Winona County.  As such, a static passive windrow and static aerated 
windrow will be considered further as options for the three proposed levels of composting in 
Winona County. 
 
Composting Operations 
The operations of a composting facility involve every aspect of the process from collection of 
raw materials to testing and distribution of a final product.  General information on operations is 
below and followed by considerations regarding the Winona County site.  Figure 1 provides a 
visual step-by-step description of the operations of a typical composting facility. 
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Windrow 
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Shred/
Grind 
Sorting 
Combine 
Windrow 
Turning/ 
Aeration 
Curing 
Storage Screen Test End Use 
 
Figure 1: Composting operation 
Collection 
Planning for and implementing an effective collection system is an essential piece of the compost 
facility operations.  The collections process determines how raw materials get from the waste 
generator to the composting site.  Pre-work is done to understand types and volumes of material 
available and to build relationships with waste generators and haulers.  Educational materials and 
training on acceptable waste will be necessary for new partners.  Logistical planning and 
collections equipment sourcing will be required.  Generally, some trial and error of organics 
separation, composting pick-up logistics, and frequency of pick up times can be expected.  With 
a compost facility that accepts source separated organics, the partners who supply the waste are 
key stakeholders and it is important to solicit their feedback especially in the early stages of a 
new project.  Taking the time for more personal interaction than with a traditional waste hauling 
operation will create a more effective system for everyone involved.  Some composting facilities 
use a drop-off model rather than collections.  Often Yard Waste Compost Facilities operate open 
hours for customer drop-offs (free or for a tipping fee).  Some food waste drop-off sites exist at 
larger facilities where customers check in with a site attendant when dropping off source 
separated organics (no customer fee) (Western Lake Superior Sanitary District, May, 2012).             
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Pre-Processing 
Pre-processing involves all aspects of preparing the raw materials for incorporation into a 
windrow.  This begins with sorting the raw material, removing contaminants and noting the mix 
of carbon and nitrogen sources in the raw material.  Shredding or grinding of material may be 
necessary to achieve adequate size and texture.  Fundamentally, the role of pre-processing is to 
ensure that raw materials are prepared well and that initial conditions are properly met regarding 
moisture, porosity, C:N ratio and structure of the pile.  If the properties of raw materials are not 
adequate, feedstock amendments, bulking agents, additional moisture and pre-processing may be 
required (Rynk, 1992).  This is not an exact science, but a dynamic process necessitating 
monitoring and alteration to maintain favorable conditions.  
Processing  
After preparing materials, the active composting process begins with the initial formation of the 
windrow.  Recommended dimensions for height, length and width depend on windrow method 
and specific equipment used (for an extensive list of recommendations, see References). 
Critical management components of the active composting process include turning or 
mechanical aeration of the pile, testing temperature, monitoring of odor and moisture, dust 
suppression as necessary, and implementing and monitoring a leachate collection system.  In the 
case of a static passive windrow, turning the pile up to three times each week will be essential for 
the first few weeks of the composting process.  Following that initial phase the windrow could be 
turned as little as once per month for the next 6-9 months (Rynk, 1992).  The static passive 
windrow system is more forgiving in that the initial mixture does not have to be perfect.  During 
the frequent turning, appropriate feedstocks and bulking agents could be added.  Conversely, in 
the case of the static aerated windrow close attention must be paid to the initial mix and pile 
formation.  It may be required that a static aerated windrow be built on top a base layer of mulch 
or finished compost and that the final pile is covered by an insulating material (MPCA, 2012).  
Though it requires more management during the initial stage, a static aerated windrow requires 
little ongoing management apart from mechanical aeration.  As windrows reduce in size and 
mass naturally through the composting process, management in either system also includes 
combining windrows to maintain the proper composting dimensions.  Once active composting is 
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completed a pile is re-formed and left to cure undisturbed for a period of one to four months 
(Rynk, 1992).   
Post-Processing 
Following the active composting and curing phase, the finished compost must be moved to a 
storage or distribution area.  If a consistent, high-quality product for the end user is desired, it 
may be important to screen the material for proper size and texture.  Final testing for 
contaminants and nutrient quality of the finished product are advisable in all cases but strictly 
required for Source Separated Organics Compost Facilities (MPCA, 2012).   Depending on the 
scope of the project, sale or distribution of finished compost can be its own time-consuming 
process and may involve marketing and developing a customer base.  
 
For the purposes of this study, a range of variables, factors and costs have been chosen 
responsive to the size and scope of the type of composting operation Winona County has 
expressed interest in.  It should be noted that a whole host of factors come into play at different 
stages of the composting process, and that these factors can have a tremendous influence on the 
choices that must be made to determine the appropriate and suitable means to achieve success of 
a composting operation.  The composting method employed and operational decisions are in part 
a reflection of site size and volume of compost to be managed, which in turn is heavily 
influenced by equipment, labor, time and cost factors, each weighing significantly on the others 
(Fabian, Richard, Kay, Allee, & Regenstein, 1993).  
Thus, the scope of a composting project should ultimately be decided based upon the main 
goal(s) of the endeavor.  While there may be one or several key limiting factors (all things being 
equal), the main reason behind implementation of the composting project should be the one 
leading the plan.  As discussed earlier, in the case of Winona County several motivations for 
launching a compost project have been brought to the table.  That said, the primary motivation 
could be identified as a strong interest in the ability to accept source separated organics at an 
achievable scale, meaning a facility that does not necessitate incredible start-up costs or incur 
overly burdensome operational staff time and expense. 
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Winona Site Specifics 
The proposed location for the Winona County composting operation is on a small portion of the 
Winona County Stone Point Park and Gardens site near the gardens themselves.  The area is on 
county owned land atop the bluff overlooking the City of Winona.  The land includes the former 
landfill site (privately managed in the 1970’s through early 1980’s, then transferred to county 
ownership and ultimately closed and excavated through an EPA clean-up process) (Winona 
County, 2012).  The land also includes county buildings, unused areas envisioned as future 
parkland, and the Stone Point Gardens.  Roughly 10 acres, 7 in production by local gardeners, 
exist in the garden area which also includes a well-house (5 horsepower), electricity (single 
phase), a high tunnel and a newly constructed hoop house.  It is proposed that the compost 
operation be located near this portion of the property.  Two siting options have been chosen, both 
adjacent to water and electricity and in close proximity to the gardens as both a source of raw 
material to be processed and as an end use for finished compost.  A map of the proposed 
composting sites can be found in the Appendix.  
The northernmost area referenced as a possible compost site was used for soil borrow in 1999, 
stripping much of the B horizon.  It was used as a storage site of crushed asphalt in 2005, and as 
a stock pile area for soil during a new cell construction project in 2006.  During the 2006 project, 
a berm was put in place with silt fence to control sediment runoff.  The soil on the northern site 
is comprised of massive clays from zero to six feet deep, a mixture of clay and weathered 
bedrock (remnant of New Richmond Sandstone) from six to twenty three feet, and the Oneota 
Dolomite below twenty-three feet.  The Oneota is a carbonate bedrock formation that underlies 
these ridge top areas in this region of the county.  No perched soil water tables have been noted 
in this vicinity (R. Dunsmoor, personal communication, May 18, 2012).     
The potential southern compost site is mostly native undisturbed soil.  The area will have clay-
to-clay loam soils from 0-11 feet, weathered bedrock and clay from 11-29’ and encounter the 
Oneota Dolomite at approximately 29’.  Perched water tables are observed in the soils south of 
this site, which is likely due to a second soil stockpile site and scraper traffic that caused soil 
compaction.     
15 
 
The first bedrock water table is located at approximately 274 feet in the Jordan Sandstone 
Formation.  The water table is inconsistent due the ridge top area being surrounded by incised 
valleys.  The water table generally presents itself in St. Lawrence or Franconia Formation springs 
that discharge along the valley slopes and feed the adjacent trout streams. 
A particularly contentious thread within the MPCA rule change process has been the discussion 
surrounding site preparation requirements (especially in areas with karst topography), design 
requirements for composting pads, leachate collection systems and water table contamination 
(MPCA, 2012).  As Winona County pursues a composting project further, information from 
MPCA regarding the updated status of these requirements will be needed.  Lack of sufficient 
data has in part fueled the debate regarding the potential environmental affects, specifically 
groundwater pollution, of small to mid-range composting facilities in locations with karst 
topography.  It might be suggested that Winona County approach the MPCA as a pilot site to 
gather data on such affects. 
 
Three Levels of Composting Considered by Winona County 
Based on the goals of Winona County, the land and resources available, and the scope of an 
initial composting endeavor, three levels of composting operations are considered:   
1.  Small Compost Site* 
2.  Yard Waste Site 
3.  Source Separated Compost Facility* 
*these site distinctions are not currently authorized under MPCA rules and are pending 
approval of the proposed MPCA rule changes  
 
These levels are based on the Compost Rule Preliminary Draft Layout (MPCA, 2012) and 
pending approval.    
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Figure 2: Compost Rule Preliminary Draft Layout (MPCA, 2012) 
 
Minnesota also identifies a larger facility level referred to as a Solid Waste Compost Facility 
subject to full permitting process and involving extensive upfront infrastructure and cost, 
therefore beyond the scope of this project.  It is worth noting that the MPCA has granted 
operational approval to demonstration projects in the past outside of the three levels discussed 
above, one example being the Carver County Demonstration Project (Carver County 
Environmental Services, 2009).  Winona County has filled out the MPCA Source Separated 
Composting Application through the Environmental Assistance Grant Program in the past, 
however applications were not being accepted.  Winona County is actively exploring other grant 
opportunities. As of the writing of this report (May, 2012), it is anticipated that the MPCA will 
be soliciting applications for new composting demonstration/ pilot programs and Winona County 
has expressed interest in considering this application process. 
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The following research explores details for four categories within each of the three levels of 
composting facilities: planning, processing, environmental and safety concerns, and cost 
considerations.  The planning section looks at the various aspects that must be considered before 
beginning a composting project.  Processing involves the actual operation and management 
scenarios that may exist within a given facility.  The environmental and safety concerns 
discussed are those that may be encountered and require attention for each particular site.  
Finally, an economical view frames the cost considerations of each level of composting site.  
 
Level 1: Small Compost Site 
Planning  
This is the smallest level of composting operation allowed by the MPCA in its proposed changes.  
Under the current proposal, the Small Compost Site has exempt status and replaces the existing 
Backyard Compost Site designation.  Under this exemption, no permitting process is required 
and best management practices are recommended but do not carry the weight of law.  While the 
exact volume capacity may vary once final changes are made, the site is limited to a proposed 
maximum of 80 cubic yards of compost.  This excludes finished compost, but entails all raw 
materials, material actively composting, and that undergoing curing on the site at one time.  
Allowable feedstocks include food scraps, garden waste, weeds, lawn cuttings, leaves and 
prunings.  Prohibited materials include fats, oils, grease, meat, dairy, manures, diapers, sanitary 
products, and non-recyclable paper (MPCA, 2012).  
Due to its exempt designation, there are no specific design requirements for the Small Compost 
Site.  That said, a well-managed compost site of any size and scope will follow certain basic 
principles that may require physically prepping the area for factors such as grade, accessibility, 
security, run-off and compost processing.  The relatively small size of the operation suggests that 
site prep would be minimal. 
While little staff time would be spent at this level in permitting and paperwork, Winona County 
should still budget for staff time needed for planning, training, and relationship building with 
potential partners as well as developing logistical plans for raw material pick up from partners. 
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Operation and Management 
The types of raw materials available will play a large role in determining the methods employed 
and equipment suitable for the operation.  Of the potential partners interviewed, very few had 
carbon sources of feedstock available.   Because food scraps, coffee grounds, garden waste, and 
lawn clippings are all high in nitrogen levels, active sourcing of carbon materials may be needed 
for this site.  Prunings, leaves, weeds & some garden waste can be high in carbon.  One option 
may be to work with existing yard waste sites for sourcing of carbon wastes.  Another option is 
to consider limited openings of the site where Winona County residents could drop off carbon 
sources onsite, such as bagged leaves in the fall. 
Depending on the nature of the feedstocks and bulking agents, shredding or grinding of raw 
materials may be necessary.  A mixer or manure spreader could prove useful for mixing, though 
a small bucket loader may be adequate depending on the amount of mixing.  In general, an 
aerated windrow requires very thorough mixing while a passive windrow will be slightly more 
forgiving since mixing will occur throughout the turning process.  A thermometer will be 
necessary to monitor the temperature, as will a small aeration system of pipes and blowers if that 
method is chosen.  
The level of management required will be a reflection of how proactive Winona County wants to 
be in terms of time to produce finished compost and final compost quality.  In general, for a 
passive windrow it is important to turn the compost every few days for the first 3-4 weeks and 
then turn the pile every week or two, likely with a bucket loader.  An aerated pile will require 
more intensive pre-processing and then little attention during processing.  Staff will also be 
needed to monitor the compost (check temperature, odor, moisture, etc.) regularly, more often at 
the beginning of process.  Depending on the nature of the raw materials and a moderate level of 
management, it could be expected that compost would be finished between four months to one 
year, with a typical time of six to nine months of active composting and two to four months of 
curing (Rynk, 1992). 
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Environmental, Health and Safety Concerns  
A Small Compost Site should be designed and managed so as to avoid odor and public health 
risks by following recommended best management practices (MPCA, 2010).  For a site that 
accepts source separated organics, this begins before collection with the waste generator.  Basic 
training for participants will be needed on how to sort organic materials before pick up, as source 
separated organics are often considered notoriously “dirty” or contaminated with non-
compostable or non-allowable items.  Education may be required to adequately convey the types 
of organics that are allowable, with follow-ups advisable as the operation continues.  Sorting will 
also need to occur on-site to ensure that contaminants are removed from the raw materials.  
Odor and leachate systems are likely unnecessary at this scale provided that the site preparation 
is sufficient.  Best management practices recommend that a nuisance control plan be in place to 
deal with odors, noises, dust, and residue.  Odor is typically the issue that draws the most 
complaints, but a well monitored and managed composting windrow will lessen the likelihood 
that this becomes a problem.  An ability to handle and respond to complaints should also be 
considered to ensure that the public continues its support of the project.  
Costs & Considerations 
A Small Compost Site requires relatively small capital and operational costs.  Depending on the 
site specifics and location of existing infrastructure, minimal site preparation is required.  (In the 
case of the proposed siting of the composting operation on the Winona County parcel, the chosen 
location is on relatively flat grade and close to existing infrastructure.)  Though raw materials 
will likely be free, operations will need to account for costs related to collection and 
transportation (though this expense could be offset by a collection fee paid by participants), and 
potentially bulking agents and additional feedstocks.  It is possible that the necessary equipment 
may exist within the county already.  Due to the 80 cubic yard size restriction, investment in 
specialized machinery is unadvisable.  The entire process could be performed with a small 
bucket loader and enhanced with minimal to modest investment in the future.  Due to the 
maximum of 80 cubic yards, volume of finished product will likely only be sufficient for an end 
use of supplying Stone Point Gardeners with seasonal compost.  
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Level 2: Yard Waste Compost Facility 
Planning 
A Yard Waste Compost Facility is an existing designation assigned by the MPCA.  Yard Waste 
Compost Facilities are permit-by-rule (PBR), meaning that no permit application process is 
required provided that rules and regulations are met and followed (Office of the Revisor of 
Statutes, State of Minnesota, 2012).  The MPCA must be notified that a yard waste facility 
intends to begin operation by submitting a PBR Notification Form, which includes details such 
as property description, potential waste handling methods and owner information.  It is also 
required that Yard Waste Compost Facilities submit an annual report that inventories quantity of 
waste received, method of handling and distribution of compost. 
Feedstocks defined as yard waste include: garden wastes, leaves, lawn cuttings, weeds, shrub and 
tree waste, and prunings.  There is no restricted size for a Yard Waste Compost Facility, but 
rather this would be determined in part by the amount of raw material, land and labor available, 
or in other words, by the capacity of the operator.  A Yard Waste Compost Facility requires an 
extensive staging area for drop-off, shredding, and mixing, and space for active windrow 
composting, curing and storage of finished product.  Siting and design should take these 
activities into account and also consider grade, buffer zone, accessibility and existing location of 
water and electricity sources. 
Operation and Management 
While a Yard Waste Compost Facility has relatively low management needs compared to other 
operations, pre-processing necessitate significant requirements.  The Yard Waste Compost 
Facility will either need a transfer station where materials are dropped off and await later transfer 
to the site (for example within the City of Winona) or raw materials will need to be brought 
directly to the site.  In either case onsite supervision is recommended to ensure that acceptable 
materials are collected.  With the exception of lawn clippings, all potential feedstocks are 
relatively high in carbon, usually very dry, and will require extensive pre-processing (Rynk, 
1992).  At the very least, a Yard Waste Compost Facility will require shredding or grinding 
equipment as well as a bucket loader for mixing, forming and turning windrows.  According to 
MPCA regulation (2012), compost generated at Yard Waste Compost Facilities must be 
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produced by a process to further reduce pathogens (PFRP) involving periodic aeration by turning 
or mechanical aeration with the windrow reaching 55 degrees Celsius temperature for a period of 
three weeks.  This requirement will involve substantial monitoring during the initial phase after 
pile formation and significantly less staff time thereafter.  Since feedstocks have a high C:N ratio, 
decomposition will likely occur more slowly and the windrow will require infrequent turning.  A 
yard waste windrow with infrequent turning would require six months to one year plus three to 
four months curing time to produce compost.  Compost produced by mechanical aeration would 
achieve maturity in slightly less time. 
Environmental, Health and Safety Concerns  
Yard Waste Compost Facilities pose few environmental risks or health concerns due to the 
nature of their raw materials and methods of handling.  Dry, high-carbon feedstocks contain 
relatively little nitrogen and moisture, making potential odor problems less of an issue.  As with 
the Small Compost Site, best management practices are not enforced but strongly recommended.  
Occasional turning or monitoring of the aeration system will ensure that anaerobic conditions do 
not become a problem.  Other potential problems such as run-on and run-off, leachate, dust and 
noises are easily remedied provided a properly designed site and system in place to address 
issues and complaints.  
Costs & Considerations 
Yard Waste Compost Facilities have moderate start-up costs, largely in capital investment of 
equipment (shredding/grinding, mixing, loading and turning equipment, screens).  The scale of 
the facility will determine the specialization and power of equipment necessary.  Site preparation 
is minimal.  Raw materials will likely be free with some limited seasonal availability and there 
exists the possibility to charge a drop-off or tipping fee.  However, costs will be incurred either 
through collection of materials or staff supervision of site during drop-off of materials.  Yard 
Waste Compost Facilities using an aeration system will need to account for piping, blowers, 
electricity and monitoring of system.  Commonly Yard Waste Compost Facilities chip their 
feedstocks and work toward an end product of “mulch” as well as actively composting, making 
for an additional potential income source.  If the end product is to be sold, there may be costs 
associated with marketing or distribution of the final product. 
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Level 3: Source Separated Organics Compost Facility 
Planning 
The proposed Source Separated Organics Compost Facility exists as a mid-level category 
between Yard Waste and Solid Waste Compost Facilities, designed to accept feedstocks that 
represent a combination of the two facilities.  Feedstocks include yard waste, source separated 
organics waste, and vegetative/fruit waste from industrial sources.  Prohibited materials include 
biosolids, sludge, septage, diapers, sanitary products and animal manure (MPCA, 2012).  
A full permit process is required for a Source Separated Organics Compost Facility.  The 
application checklist is extensive and covers significant details relating to site specifications, 
design requirements, and operating plan.  Winona County should expect to budget significant 
staff or consultant time for this permitting process.  Additionally, substantial site preparation 
may be necessary to meet the proposed design and operation requirements.  These include but 
are not limited to: design plan detailing each stage of composting process, waste analysis plan, 
surface water drainage, leachate collection system, soil borings to determine permeability, access 
controlled by perimeter fence and gate, and description of composting methods.  For a more 
comprehensive list of requirements, refer to the Solid Waste Compost Facility Application 
Checklist (MPCA, 2010).  While this existing MPCA checklist is for a larger facility, it should 
serve as a useful point of reference as most if not all requirements will be applied to the Source 
Separated Organics Compost Facility. 
There is no size restriction for a Source Separated Organics Compost Facility, but size will be 
determined in part by the amount of raw material, land and labor available, or by the processing 
capacity of the operator.  Most importantly, the physical size will need to accommodate the 
operational requirement of mixing material daily as it is delivered. 
Operation and Management 
A moderate to high level of management is needed throughout the entire composting process of a 
Source Separated Organics Compost Facility.  A well-developed collection system needs to be in 
place to transfer raw materials from the waste generator to the site, keeping in mind that 
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deliveries need to be timed so that material can be processed the same day.  Adequately 
combining source separated organics and yard waste to ensure that proper composting conditions 
are met will necessitate intensive pre-processing.  Feedstocks may need shredding or grinding 
and thorough mixing may require more specialized equipment than simply a bucket loader.  If 
mechanical aeration is the chosen method, initial mixing will be of even greater importance.  
Equipment to form and turn windrows should be at an appropriate scale so as to match the 
volume, assuming more intensive processing toward the beginning of active composting.  
Screening equipment may be needed to sift the finished compost, especially if the final product 
will be sold.  Resources for equipment cost estimates are provided in the appendix. 
According to MPCA regulation, compost generated at Source Separated Organics Compost 
Facilities must be produced by a process to further reduce pathogens (PFRP) involving periodic 
aeration by turning or mechanical aeration with the windrow reaching 55 degrees Celsius 
temperature for a period of three weeks.  A thoroughly mixed windrow should reach this 
temperature within two or three days and will require substantial monitoring for the next three 
weeks to ensure proper conditions are met and maintained.  Source separated organics will 
compost more rapidly than yard waste, and with infrequent turning would require four to nine 
months plus one to two months curing time to produce compost (Rynk, 1992).  Compost 
produced by mechanical aeration may achieve maturity in slightly less time. 
Environmental, Health and Safety Concerns  
As with previous composting levels, a Source Separated Organics Compost Facility should be 
designed and managed so as to avoid odor and public health risks by following best management 
practices.  Additional design and operational requirements such as odor and leachate systems 
discussed earlier stress the importance of these concerns and will be strictly enforced before a 
permit is given.  As with the Small Compost Site, source separated organics may commonly be 
contaminated with non-allowable items and basic education for waste generators and staff will 
be needed.  Due to the nature of the raw materials, onsite sorting has its limits in terms of 
contaminant removal. 
Odor for an operation of this level has the potential to pose a significant nuisance problem, even 
when proper composting conditions are met.  While a well monitored and managed site will 
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lessen the likelihood of odors, it is essential that a plan be in place to consider factors such as 
proximity to neighboring residences, prevailing wind direction, turning frequency, and weather 
conditions at time of turning.  An ability to handle and respond to complaints should also be 
considered to ensure that the public continues its support of the project.  
Monitoring and detailed record keeping for the Source Separated Organics Compost Facility are 
necessary to comply with PFRP rules.  These records will also be used for compilation of an 
annual report and testing of finished compost.  The final product of a Source Separated Organics 
Compost Facility is also regulated and the MPCA requires testing for all finished compost.  
Based on the concentration of various contaminants/pollutants present, test results will classify 
compost as Class I or Class II compost, and regulate to whom the product may be distributed or 
sold.  If final compost is distributed or marketed as fertilizer, it must be registered with the MN 
Department of Agriculture (MPCA, 2012). 
Costs & Considerations 
A Source Separated Organics Composting Facility requires higher start-up costs and capital 
investment than the previous two levels.  Substantial design requirements, site preparation and 
initial application process will require significant foresight, staff time and cost.  A leachate 
collection system and run-off/ run-on diversion plan is required.  Though raw material sources 
have been identified and are available, collection and delivery systems will be costly.  However, 
in the case of this larger facility, potential partners include businesses that are already paying a 
pick-up fee for waste and would be willing to shift this fee to pick-up of organic materials by 
Winona County.  Adequate specialized equipment will be necessary to process the daily volume 
received at the facility.  While some equipment may already exist within Winona County, 
dedicated equipment (not shared with other uses in the county) may be necessary.  Due to the 
nature of the feedstocks, higher volume, and PFRP requirements, intensive management requires 
significant staff time.  However, the scale of composting at this level provides the best 
opportunity to recover costs or even make a profit depending on the volume of finished product 
produced for sale.  Associated costs with marketing or distribution of the final product may be 
incurred. 
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General Costs, Considerations and Comparisons for Three Levels 
The amount of management and effort spent during each stage of composting depends in part on 
the desired outcome of the final product.  It also depends on the feedstock available, composting 
time and other variables.  Understanding this range within methods and operations will help 
determine which choices are priorities and have greater relative importance on the process as a 
whole.   
In general, with low volumes of material, small bucket loaders are more cost efficient than 
specialized equipment due to their low investment cost (assuming equipment must be purchased).   
However, as volume increases substantially and/or requires more processing, specialized 
equipment such as windrow turners become more competitive as they can process higher 
capacities more efficiently (Nelson, 2002).   
Potential costs and time spent are directly related to the size and scope of the composting 
operation.  The larger the volume of raw materials to be processed, the more time/labor spent or 
investment in technology needed.  Of course, with higher volume comes with it higher potential 
for return on investment, either in deferred costs or sales of end product. 
The static passive windrow method requires more land space and is more labor intensive than the 
static aerated windrow, especially during the initial stage after windrow formation.  Whereas the 
passive windrow is turned every few days during the first weeks after formation, aerated 
windrows require most of their attention during formation and removal.  Due to lack of turning, 
initial mixing of raw materials in the aerated method is very important to the quality of the final 
product.  The passive windrow method can be more forgiving, allowing for a wider range of raw 
materials that continues to be mixed with each additional turning.  These factors should influence 
decisions on accepted feedstocks, equipment choice, composting method and time of compost 
maturity. 
The following table shows general relative comparisons between the three composting levels in 
terms of amounts of time, cost and management intensity.  As one might expect, the levels of 
dedicated time, cost and management increase as one moves up the composting hierarchy.  
While there will be some flexibility depending on the size and scope within each level, the 
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generalization holds true that a more complicated scale of operation will require higher inputs of 
resources (Moon, 1997).  
Table 1: General comparisons between three composting levels 
 Small Compost Site Yard Waste 
Compost Facility 
Source Separated 
Organics Compost 
Facility 
Planning Low Low - Moderate High 
Operation/ 
Management 
Low - Moderate Low - Moderate High 
Environmental/Health/ 
Safety Concerns 
Low Low Moderate 
Cost Low - Moderate Moderate Moderate - High 
Source Separated 
Organics Allowable 
Yes No Yes 
 
 
Potential Partners 
Current Interest 
Within the City of Winona, several local businesses were interviewed to gauge interest and to 
ascertain sources and volumes of organic raw materials available. 
Short phone interviews were conducted and interviewees were all asked the same basic five 
questions:   
1.  What type of organic raw material do you have available? 
2.  What volume? 
3.  How often would you need a pick up of organic material? 
4.  Would you be willing to pay a small fee for pick up? 
5.  How do you currently dispose of organic waste? 
General interest and support was also noted, and in cases where the interviewee was especially 
effusive with their answers, follow up questions were asked and further information was 
recorded (interviews conducted by personal communication, March-May, 2012). 
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A few broad themes can be drawn from the interviews.  First, consciousness about the 
environmental benefits of composting was high.  In each conversation the interviewee had 
already considered the idea of separating organic food waste and disposing of it separately from 
their existing trash contract, and in some cases were already composting.  Second, each 
interviewee indicated that a weekly pick up would be necessary, some with the caveat that a 
twice-weekly pick up may be necessary during peak summer months.  All interviewees were 
open to the idea of a pick-up fee but need further information on dollar amount and service 
logistics.   
Based on the volume of organic waste available, those interviewed could be divided into two 
categories: 
1.  coffee shops, cafes and businesses with smaller volumes identified as roughly 10-50 
gallons per week (a 5 gallon bucket or a 50 gallon trash can were self-identified common 
measures of volume) 
2.  larger scale distributors, processers or cafeterias   
Specific names and information for small volume stakeholders are provided in the table below. 
Table 2: Potential partners and interest level 
Interest Level Small Volume Potential Partners (5-50 gallons/wk) 
Interested in Partnering with 
Winona County Composting 
Project 
Acoustic Café (20 gallons/wk) 
Blooming Grounds (12 gallons/wk) 
Bluff Country Cooperative (50 gallons/wk) 
Volunteer Services  
Currently Composting on 
Own but Supportive of the 
Project 
Blue Heron 
Dibs 
Unresponsive or Not 
Interested in Composting 
Mugby Junction 
  
Three potential larger-volume partners have also been identified in the City of Winona.  
Extensive discussion and further research would be needed to understand fully the materials and 
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volumes available from these partners, and to develop onsite collection systems and hauling 
logistics. 
Winona Health has expressed interest in the past in partnering with Winona County on a 
composting project.  Winona County has previously filled out a Source-Separated Composting 
Application for an Environmental Assistance Grant through the MPCA in collaboration with 
Winona Health. 
Winona State/ Chartwells Catering (Bruce Betchtel) has expressed interest in working with 
Winona County on a composting project in the future. 
Rochester Fruit (Nikki Stanton), a local produce distributor, has an existing pick up (fee for 
service) for organic materials (culled produce), but would be open to working with Winona 
County in the future.  Their volume would necessitate a twice-weekly pick up year round.             
Collections  
In the case of Winona County, it is unrealistic that partners would be able to drop off source- 
separated organics onsite.  A pick-up collection system would be required for either a Small 
Composting Site or a Source Separated Organics Compost Facility.  For the Small Composting 
Site option it is feasible that Winona County could hire an employee to do weekly pick-ups of 
source separated organics from Acoustic Café, Blooming Grounds, Bluff Country Cooperative 
and Volunteer Services with little infrastructure development or upfront cost.  Basic equipment 
would include 5-50 gallon collection buckets or trash containers, and a standard pick-up truck.  
For a map of the proposed pick-up locations see Appendix.  If Winona County were to pursue a 
larger level of composting, a planning process with waste haulers with greater capacity will need 
to be explored.   
At either level a fee for service would be charged.  Fee for service would recover partial costs 
and also be symbolic of the partners’ investment in the process.  Winona County could 
incentivize participation by writing press release acknowledging the partner support in the 
project and by creating branded signage indicating participation in the composting project for 
partners to display at their locations. 
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These collection options largely focus on securing the nitrogen sources for the composting 
process.  Further research is needed regarding sufficient carbon sources for the Winona County 
composting facility.  Potential options to acquire carbon sources include partnering with an 
existing Yard Waste Facility, allowing infrequent customer drop offs of yard waste onsite at the 
Winona County site, and allowing current gardeners at the Stone Point Gardens to dispose of 
their waste onsite.  Winona County will keep abreast of Emerald Ash Borer disposal programs in 
the area as both a potential carbon source for feedstock amendments and as a possible bulking 
agent.  
Several questions remain from all of the interviewees that will need clarification if and when a 
Winona Composting project is realized, including: 
•      cost of pick up fee 
•      acceptable organic materials 
•      logistics of partner onsite organics separation 
•      logistics of weekly pick up 
•      end use of compost 
 
Recommendations and Next Steps 
Based on Winona County’s goals, the specifics of the Winona County Stone Point Park and 
Gardens site, and the research conducted in the feasibility study the following recommendations 
are offered.  The findings of this research suggest that Winona County pursue a Small 
Composting Site as a way to begin small scale source separated organics composting. This 
option offers achievable scale with modest cost input, and uses small volume partners as 
providers of source separated organics with the Stone Point Gardeners as compost end users.  
Pending success of this project, Winona County could explore future expansion.  
The immediate next step involves staying abreast of the MPCA rule change process.  It is 
particularly important that Winona County stay informed regarding regulation related to soil 
permeability, groundwater depth, and karst topography issues. Additionally, it is recommended 
that Winona County explore opportunities to serve as a demonstration project.  At the point that 
30 
 
Winona County chooses to move ahead with a composting facility, further research specific to 
the level of the chosen facility is advised.  Continued collaboration and logistical planning with 
potential partners would be needed during the next phase of project planning.  
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Map of Stone Point Park and Gardens Site Location 
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Map of Small Compost Partners 
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Potential Equipment for Compost Operation 
Equipment Cost Range Capacity Range Comments 
Skid Loader $10,000-40,000 15-20 CYH 1/3 cubic yard bucket 
Tractor with Bucket $30,000-50,000 50-70 CYH 1 cubic yard bucket 
Front-end Loader $100,000-170,000 180-240 CYH 3-4 cubic yard bucket 
Manure Spreader $5,000-10,000 15-20 CY capacity/hour dependent 
of loader 
Tractor Mounted 
Windrow Turner 
$7,000-70,000 400-1,200 CYH pto driven 
Self-Driven Windrow 
Turner 
$89,000-250,000 1,000-4,000 CYH  
Shredders/Grinders $90,000-170,000 80-100 CYH size reduction varies 
greatly dependent on 
type 
Mixer $15,000-25,000 10 CY capacity/hour dependent 
of loader 
Screens $30,000-80,000 30-70 CYH  
Thermometer $80 0-200° F 3-4 feet in length 
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